Th1 and Th17 effector cells into highly pathogenic GM-CSF-producing CD4 + T cells (Figure 1 ). GM-CSF thereby exerts a nonredundant function in EAE pathogenicity, regardless of the polarization pattern of CD4 + effector T cells. Although IL-23 promotes GM-CSF production in Th17 cells, the two studies have discordant results about the role of RORγt in driving GM-CSF production. The key questions that have not yet been answered by these studies are, whether naïve CD4 + T cells can directly differentiate into GM-CSF-producing effector CD4
+ T cells, whether these effector CD4
+ T cells represent a unique T helper cell lineage and which signaling pathways might regulate this T cell differentiation.
In a recent paper published in Cell Research, Sheng et al. [3] demonstrate that conditional Stat5-knockout mice (Stat5 flox/flox Cd4-Cre + mice) are resistant to EAE development. Although, the role of STAT5 in T cell-mediated autoimmune diseases has not been well characterized, this result is interesting and surprising since STAT5-mediated signaling is essential for regulatory T cell (Treg) development and inhibits the differentiation of Th17 cells [4, 5] .
To determine whether 
CD4
+ T cells produced significantly less GM-CSF. Further experiments showed that IL-7-mediated STAT5 signaling promoted the expression of GM-CSF in both naïve and effector CD4 + T cells, and antibody-mediated blockage of IL-7 signaling resulted in decreased GM-CSF expression in CNS-infiltrating CD4 + T cells. Chromatin immunoprecipitation (ChIP) analysis showed that IL-7-activated STAT5 directly bound to promoter regions of the Csf2 gene, which encodes GM-CSF.
These results are in agreement with a recent study showing that STAT5-mediated signaling induced GM-CSF expression in human naïve and memory CD4 + T cells, whereas STAT3 signaling blocked it [6] . In fact, dysregulation of the IL-7/IL-7R axis has long been implicated in autoimmune diseases, such as type 1 diabetes, multiple sclerosis and rheumatoid arthritis [7, 8] . Thus, the results from Sheng et al. may now provide a mechanistic link between IL-7/STAT5-mediated signaling and T helper cell-mediated pathogenicity.
To characterize whether GM-CSFproducing CD4
+ T cells represent a unique T helper cell lineage, Sheng Figure 1 The role of T helper cell subsets and the cytokine environment in driving autoimmune inflammation.
